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[57] ABSTRACT 

In an automated prescription pill dispensing system, a mul- 
tiplicity of pill dispensers arc provided each operable to 
count out and dispense pills from supply hoppers. The 
dispensers are controlled by a conq>uter which selects up to 
five of the dispensers to operate and control the selected pill 
dispensers to count out pills simultaneously. The pill dis- 
pensers dispense the pills into the first set of ou^ut hoppers, 
from which the pills can be released into a second output 
hopper under the control oi the computer. The computer will 
release the pills from the second ou^t hopper correspond- 
ing to a selected pill dispenser throu^ a snout into a pill vial 
in response to sensing the presence of a pill vial at the snout 
Hie computer controls a pTescrq>tion label printer to print 
prescription labels for the pill vials. The con^Hiter also 
controls indicator lights to indicate which dispensing cell is 
selected and ready to have pills released from the second 
output hopper corresponding thereto. Automatically con- 
trolled security doors control access to supply hoppers for 
each of the pill diq>ensas. 

27 Claims, 17 Drawing Sheets 
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ENHANCED DRUG DISPENSING SYSTEM 

This applicatioD is a continuation application of appli- 
cation Scr. No. 08/250,435, filed May 27, 1994, now aban- 
doned. 

BACKGROUND OF THE INVENTION 

The present invention relates to a system for dispensing 
articles and, noore particularly, to a system for dispensing 
different drugs in the form of pills, capsules, etc. with high 
speed and widi the assurance that the riglht amount of drug 
is dispensed into the i^oper container associated with a 
particular drug prescription. 

Devices are known for precisely counting and dispensing 
drugs, such as the device disclosed in U.S. Pat. No. 4,111, 
332. It is known to use a plurality of such counting and 
dispensing devices, each associated with one drug, to fill 
large numbers of (descriptions. However, the need fo£ filling 
large numbers of prescriptions at high speed has exceeded 
the capacity of mere banks of such devices. Jt has been found 
that the article counting and dispensing devices require too 
frequent filling with the drugs to be dispensed and that the 
time fof dispensing the drugs to fill a prescription is too slow. 

Idle time in the operation of such devices as presently 
employed is caused by the fact that the operator must now 
wait on ihe average of 12 seconds for every prescription 
filled. Another 25% of time is spent rq>lenishing the count- 
ing and dispensing devices with drugs. Hie operator must 
obtain the bottles of drugs, break the seals, open each bottle, 
and remove desiccants and packing material The operator 
opens a cabinet in which a ccmnting and dispensing device 
is contained, moves the device to a position in which the 
device projects from the cabinet, and removes a fill cap on 
the device. The contents of the drug bottles are en^>tied into 
the hof^ of the countiog and dispensing device, filling the 
hof^^er to the recommended capacity. The operator then 
replaces the fill cap, moves the device back into the cabinet 
in its di^>ensing position, and disposes of drug bottles, c^s, 
cotton, desiccants and other dunnage. This pnxsedure is 
followed for each of the counting and dispensing devices^ 
wherein one drug is associated with each of the devices. 

SUMMARY OF THE INVENTION 

In ctda to overcome the drawbacks of the known count- 
ing and dispensing devices, the present invention provides 
additional structure and controls to be used with such 
devices. The enhancements to the known counting and 
dispensing devices include a backfill replenishment system, 
a front buffer assemUy, a new arrangement for the operator 
station, and a novel control system. 

In {separation for the operation of the sy stm according to 
the present invention, prescriptions go through an order 
entry sequence which includes data entry, protocol 
management, pr(rfessional review, and order scheduling. 
The system according to the present invention then fills the 
orders in cooperation with an opmtsx. 

The backfill replenishment system provides a much larger 
volume of pill storage for the known counting and dispens- 
ing devices. It provides access and security for replenishing 
the drugs in the counting and dispensing devices from the 
backside of a cabinet in which the devices are positioned. It 
provides replenishment of the drugs to the counting and the 
dispensing devices witiiout the need for opening the firont of 
the cabinet and moving the counting and dispensing devices 
to a projecting position. The backfill rq)lenishment is 
accomplished by a panel provided for the counting and 
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diq>ensing devices at the rear of the cabinet and a hopper for 
feeding each of the counting and dispensing devices. The 
hoppers replenish the drugs to the counting and di^>ensing 
devices on an as-needed basis. A senscM- in tiie hoppo: 
5 indicates to the control system when replenishment is 
required. 

Also provided for each of the counting and dispensing 
devices is a front buffer assembly which receives the drugs 
firom the associated counting and dispensing device. The 
front buffer assembly includes a first, upper chamber, which 
receives the pills or the like from the counting and dispens- 
ing device. The control system transfers the pills from the 
upper chamber to a second, lower chamber. The pills are 
then available to the operator by contacting the associated 

^5 dispensing snout with an appropriate recq)tacle. 

The system according to the present invention includes an 
operator station including a console equipped with a key 
pad, display monitor, lal>el printer, and hands-free bar code 
reader, as weill as pill botties, bottle caps and cotton provided 

20 in bins having indicator lamps known as pick-to-lights. 
Additional indicator lamps are provided, respectively, on the 
left and ri^t sides of the work station to indicate whether 
the next order for delivery wiU be available to the left or the 
right of tiie operator console. The system further includes an 

25 indicator lamp at each of a plurality of dispensing snouts to 
indicate at which dispensing snout the order will be avail- 
able for delivery. The order is delivered into a receptacle 
when the operator places the receptacle in contact with the 
appropriate dispensing snout. 

30 In operation, using the bar-code scanner to scan a bar code 
on the operator* s pecscmal identification badge, the operator 
signs on to a computer embodying the control systeno. A 
presGrq>tion label containing a Iw-coded label for the next 
prescr^tion to be filled is printed by the label printer on a 

35 command from the control system. The indicator lamp 
associated with the bin holding the appro|»iate rec^tacle 
flashes. The operator places the label on tiie container and 
verifies to the control system the bar code on the label by 
using the hands-free t>ar code reader. The indicator lamp 

40 associated with either the left side or the right side of the 
operator workstation flashes to indicate the general area 
where the next order will be delivered. The indicator lamp 
associated with the particular dispensing snout where the 
order will be delivered also flashes. The operator fills the 

45 order by engaging the indicated snout with the receptacle. 
The system will not release the drugs into the receptacles 
without bar code verification by die bar code reader, thus 
assuring that the proper drugs go into the proper receptacle. 
The operator puts cotton into the container and a cap onto 

50 the container and places the container into a delivery chute. 
It is contemplated that the operating station can include a 
large plurality of counting and dispensing devices in incre- 
ments of six devices arranged in a vertical slice through the 
cabinet and an unlimited number of slices each containing 

55 six dispensing units can beprovided at one workstation, with 
each dispensing device having a dispensing snout at a 
convenient dispensing height 

Another person at tht backside of the cabinet fills the 
hoppers supfdying the counting and dispensing devices. The 

60 filling is done independentiy of the dispensing and without 
interfering with the dispensing operation. When a counting 
and dispensing device requires replenishment, the technician 
at the back of the cabinet reads with a scanner, which can be 
of the hand-held type, a bar-coded label on a bulk supply 

65 container of drugs. In response to the reading, the control 
system causes an indicator lamp to flash adjacent to a 
security door of the hopper for the counting and dispensing 
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device used to fill orders for the drug whose container label 
was scanned. All of the security doors are initially locked. 
Hie scanning of the bulk container label also releases the 
lock of the ai>profniate security door so that access to the 
supply hopper protected by the door is permitted. After the 
supply hopper is filled, the security door is closed, where- 
upon it locks automatically. Unless the security door is 
dosed, all of the other security doors remain locked, and 
access to any other supply hopper is denied. In case of a 
malfunction of any of the counting and dispensing units, the 
malfunctioning unit is removed through the back wall <^ ttie 
cabinet and replaced with a spare unit The removed unit can 
be rq>aired without interrupting the dispensing operation. 
Removal can only be done by an authorized technician as 
each dispensing unit is locked into place by the control 
system. 

Upon a command from the dispensing control system* the 
counting and dispensing device counts a desired nmnber of 
pills and advances them to a buffer assembly. The buffer 
assembly includes an upper hq>per having a solenoid- 
operated outlet door, whidi releases the {alls in the uppo- 
hopper into a lower hc^iper, also having a solenoid-opmted 
outlet door. The pills are released from the lower hopper in 
response to the presence of the receptacle at the dispensing 
snout, the pills falling from the lower hopper througjh a tube 
to the dispensing snout 

EHspensing of drug orders is accomplished in less than 
half die time as in previously known systems. Also with the 
present invention, diere is no operator waiting time for pills 
to be counted. 

BRIEF DESCRIPnON OF THE DRAWINGS 

FIG. 1 is a perspective view of a prescription filling 
operation including the drug dispensing system according to 
die present invention; 

FIG. 2 is an enlarged perspective view of the drug 
dispensing system of FIG. 1, including an operator console; 

RG. 3 is an enlarged vertical slice dirough a cabinet of the 
drug dispensing system of FIG. 2 showing parts of six drug 
counting and dispensing subassemblies which c<Hnprise one 
module of the drug dispensing system; 

FIG. 4 is a side view of the supply hopper for one the 
counting and dispensing subassemblies; 

FIG. 5 is a bottom plan view of the supply hopper of FIG. 

4; 

FIG. 6 is an enlarged perspective view an assembly of 
the supply hopper and an associated counting and dispensing 
device of FIG. 3; 

FIG. 7 is an enlarged side view the buffer assembly of 
FIG. 4; 

FIG. 8 is an enlarged view of the dispensing snout of FIG. 

3; 

FIG. 9 is a perspective view of a latching mechanism for 
a supply hopper security door; 

FIG. 10 is a top plan view of the latching mechanism of 
HG. 16; 

FIG. 11 is a right end view of the latching mechanism of 
FIG. 11; 

FIG. 12 illustrates a console on the back side of the 
dispensing array to be used by the refill operator; 

FIG. 13 is a block diagram of the control system of the 
drug dispensing system according to the present invention; 

FIG. 14 is a block diagram illustrating die details of a 
circuit in an interface board forming part of die system 
shown in FIG. 14; 
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FIGS. ISA and 15B show a block diagram of a circuit on 
an input/output board forming part of the system of FIG. 14; 

HG. 16 is a flow diagram showing the operation of the 
control system; and 
^ FIGS. 17A dirough 17D show a diagram illustrating die 
sequence of operations performed by the computer in filling 
a given prescription. 

DETAILED DESCRIPTION OF THE 
10 PREFERRED EMBODIMENT 

As can be seen firom FIG. 1, die enhanced drug di^nsing 
system according to the present inventi<Mi, which is desig- 
nated generally by the reference numeral 10, can be 

15 employed as a part of a larger, high volume prescrij^on 
filling and distribution operation. The dispensing system 10 
indudes one <x more cabinets 12, each containing a large 
plurality of dispensing subsystems or subassemblies 14, 
each of which has an inlet 1€ at the rear of die cabinet and 

20 a dispensing snout 18 at die front of the cabinet Tbe cabinet 
12 comprises a plurality of modules 19, each defined by a 
vertical slice through the cabinet in which a plurality, for 
example six, of the dispensing subassemblies are arranged, 
one alx>ve another. An opeator at a workstation at the front 

25 of the cabinet 12 control the dispensing operation with the 
help of a control system embodied in a conqHiter. The 
replenishment of the drugs at the rear of the catiinet 12 is 
p^ormed by a technician, also in cooperation with the 
control systeuL It can be seen diat a conveyor 20 is provided 

30 so diat boxes 22 of drugs from die manufacturers can be 
received at the prescription filling and distribution center. 
Storage shelves 24 are provided at die rear of the cabinet 12 
so that a large volume supply of ail drugs are on hand. A 
waste disposal chute 26 can be provided which leads to a 

35 waste conveyor 28 for removing dunnage from the drug 
rq)lenishmcnt area. A chute 30 having an inlet 32 at the front 
side of the cabinet 12 leads to one or more conveyors 34 for 
transpcxting filled prescription itceptacles 36 to a packing 
and 5h4>ping area. A sensor 37 (FIG. 2), such as a photocell, 

40 is positioned at the inlet 32 of the chute 30 to send a signal 
to the control system that a filled drug receptacle 36 has been 
deposited in the chute after the receptacle has been filled 
widi the iHesor^on dmg. In die prescription filling and 
distribution center illustrated in FIG. 1. die drug replenish- 

45 ment technician stands on a f^atfcxm 38 raised above the 
level d die surface on whidi die dispensing system operator 
stands. The near end of the platform 38 is shown broken 
away in FIGS. 1 and 2 to illustrate die height oi the platform 
above die floor of the workstation and to show, in FIG. 1, die 

50 conveyors 28 and 34 bdow the platform. A wall at die near 
end of the cabinet 12 and a portion die top of the cabinet 
are omitted in order to show the arrangement of dispensing 
subsystems 14 in the slice or module 19 at the near end of 
the cabinet. 

55 As can best be seen fromFIG. 2. die operator work station 
includes a console 39 provided at the front side of the 
cabinet 12 containing the dispensing subsystems 14. The 
dispensing snouts 18 of the dispensing subsystems 14 
project through the forward wall of the cabinet 12 and are 
60 arranged in dose proximity to one anodier in otdcx to 
minimize the amount of movement required by the operator 
to reach all of die snouts. The dispensing snouts 18 are also 
positioned at heights convenient for die opexstot to fill a 
receptacle 36 from thent For each module 19. die dispens- 
es ing snouts are arranged, for example, in two horizontal rows 
of three snouts each. An indicator lamp 40 is positioned 
adjacent to each dispensing snout 18 to indicate to the 
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q)cratQr the snout through which the next pill delivery will from their bulk containers 6». Suitable counting and dis- 

take place. There is also an indicator lamp 41 on each side pensing cells arc disclosed in U.S. Pat. Nos. 4,111332 and 

of the console 39 to indicate the area of the operator station 4,S693^ and are available under the trademark BAKER 

where the next pill delivery will occur. Centrally located at CELLS from Automated Prescrqjtion Systems, Inc. of 

the console 39 is a printer 42 which provides, one by one, 5 Pinevillc, La. Such counting and dispensing cells each have 

labels associated with a series of prescriptions to be filled, their own, circular rotating hopper mounted on a support and 

each label bearing a bar code representing a unique pre- rotated by connection with a drive shaft of a motor project- 

scription number identifying the prescription being filled. A ing through the suppwt The bottom of the routing hopper 

plurality of Inns 44 arc provided adjacent to the printer 42 ^ undercut to fonn a dicumvential scries oi radial, angu- 

forcontainingavarietyofsizesofpiUrcceptacles36,sothat ^ larly spaced piU receiving slots, with the innermost ends of 

the api^opriatc size receptacle can be used for each of the Ac slots overlying an outlet opening m the support. Upon 

prescriptions to be filled. Each bin 44 holds one specific size station of die hopper, the pills move along the dots, and 

of receptacle 36, and an indicator imnp 45 is located at each each pill tr^s a switch before falling through the outlet 

bin to signal the operatw which bin holds receptacles opening in order to count each pill as it is dispensed. When 

suitable for receiving the next prescrq)tion to be dispensed. 15 the accumulated count of dispensed pills equals a iHCse- 

The console 39 also has a hands-frcc bar code reader 46 f<x lected count, opmtion of fee cell is stopped. 

reading the bar codes on the labels supplied by the printer As can best be seen from FIG. 6, the supply hopper 56 is 

42. The delivery chute 30 receives the labeled, filled rccep- mounted above the counting and dispensing cell 58 by 

tacles 36, each holding pills filling a specific iyescrq)tion. means of a bracket 71 having an inverted U-shape. The 

Compartments 48 and 50 holding container caps and cotton 20 ^^^^ 71 has a base portion 72 from which studs 73 project 

arc also provided at die conscdc 39. Bin labels (not shown) upwardly and sides 74 which extend down for connection to 

arc provided at each of the bins 44, 48 and 50 to indicate plates 75. The base portion defines an opening (not shown) 

whedier receptacles 36, caps cr cotton are in die bin and, in which is positioned f <»• alignment with &e outlet opening 70 

die case of the receptacles and the caps, to indicate the size in the supply hopper 56, so that pills can pass from the 

of the receptacles or c^s in the bin. A conq)Uter keypad 52 23 supply hopper to the counting and dispensing ccU 58. Each 

is located at the console 39 so diat the operator may sign-on plate 75 defines upwardly open slots 76 for receiving thumb 

to the computer and thereby enable the dispensing control screws 77 projecting laterally from the sides of die hracteL 

system. A computer monitor 54 is also positioned in the A fcffwardly extending flange 78 at the forward end 66 of the 

console 39. A transparent pdll saiiq>le case 55 is provided supply hoppa 56 defines apertures which receive the studs 

adjacent to each of die dispensing snouts 18 to serve as a 30 73 on the bracket 71. 

check that die pills being dispensed from the dispensing The rear end 64 of the sqpply hopper 56 is c<mnected to 

snout 18 are die pills which should be dispensed from diat a rear panel 80. The rear panel 80 is positioned within an 

dispensing snout A sample pill is placed in the tran^arent opening in die rear wall of die cabinet 12 so that the rear 

san^le case 55 as a reference for coitq)arison with die pills panel fits flush with the rear wall. A vibrates 81 fa- the 

issuing from the dispensing snout 18. A discrepancy 35 supply hopper 56 is mounted a front panel 82 connected 

between the samfde pll and die dispensed pills is an witti die counting and dispensing cell 58 and is connected to 

indication that one or the other is ihcotccL A similar sample an angle plate 83 in which the lapensig forward end 66 of the 

case containing a sample pill is povlded at each inlet 16 at supply hc^iper 56 nesttes. Operation of the vibrator 81 

die rear of die cabinet as will be described below. assures that the pills in die supply hopper 56 move through 

As can be seen from FIGS. 3-6, a large supply hopper 56 40 tbe outlet opening 69 into die counting and dispensing cell 

is mounted at die inlet 16 to the dispensing subsystem 14 in 58. 

order to hold a large supply of pills so that die frequency of An outiet tube 84 projects from die counting and dispens- 

human-assisted filling of the di^nsing subsystem is greatly ing cell 58 through the front panel 82 for connection to a 

reduced. The supply hopper 56 is supported on a conven- drop tube 85 (FIG. 3). Guide rails 86 are naountcd parallel 

tionai counting and dispensing device or cdl 58 so that die 45 to one another along opposite sides of the counting and 

supply bc^iper slopes from back to front The counting and dispensing cell 58 between the rear panel 80 and the front 

dispensing device 58 is mounted in die cabinet 12 at panel 82 so that die assembly of the si^ly hof^ 56 and 

^)proximately the same slope from back to front as die the counting and dispensing cell 58 can be slid from an 

supply hopper 56. The supply hopper 56 is generally a operative position of the assembly, in whidi the rear panel 

rectangular parallelepiped having a top 60, a bottom 62, a 30 80 is flush widi the rear wall of the cabinet 12. to an 

rear end 64, and a forward end 66, and sides 67, except that inoperative, extended position, in which die supply h<^ypcr 

die supply hopper tapets at its f<»ward end. The rear end 64 56 can be detached fix)m ttic counting and dispensing cell 58, 

of the supply hopper 56 is open to receive pills from bulk and the counting and dispensing cell can be removed for 

containers 68 (FIG. 2) in which the pills are shipped from die repair and/or replacement. A limit switch 87 is mounted on 

factory. At die forward end 66 of die supply hopper 56, die ss one of die guide rails 86 adjacent to die rear panel 80 for 

sides 67 of die hopper are angled toward one anodier to actuation when die assembly of die suj^ly hopper 56 and die 

guide die pills in the hopper to an outlet opening 69 in the counting and dispensing cell 58 is in die operative position, 

bottom 62 of die hopper at the forward end 66. The top 60 Upon the actuation of the limit switch 87, a signal is sent to 

of the supply hoi^>er 56 has a portion which is angled the control system for the enhanced drug dispensing system 

upwaixt, firom frtmt to rear, with respect to the bottom 62 of 60 according to the present invention. A holdout latch 88 is 

the hopper, and a rear wall 70 projects upwardly at an arranged on one or both of the guide rails so that the 

oblique angle relative to the bottom of the hopper, so that the assembly can be retained in its extended, inoperative posi- 

opening at die rear end 64 of the hopper is angled upward for tion. 

receiving the pills from their bulk containers 68. Upon a command from die dispensing control system, the 

The outiet opening 69 of die supply hcpp^ 56 feeds the 63 counting and dispensing cell 58 counts a desired number of 

inlet of the conventional counting and dispensing cell 58, pills and advances them in the dispensing subsystem 14. As 

which inlet could, in conventional use, receive pills directiy can be appreciated from FIGS. 3 and 7. in die present 
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invention tfic counted pills are advanced through the drop to the opposite end of its arc for unlockiDg (he security door 

tube 85 to an upper hopper 90 of a buffer assembly 91, which 110, A limit switch 132 is positioned adjacent the latching 

is positioned inside the cabinet 12. The upper hopper 90 has mechanism 120 where a control arm 134 for the switch is 

an inlet 92 at or near its upper end to receive the pills from engaged by the security door 110 when the door is in its 

the counting and dispensing cell 58. The upper hopper 90 5 closed position. The switch 132 is electrically connected to 

has a sloped bottom 93 to direct pills to an outlet havii^ a ^he control system to signal the open or closed state of the 

trap door 96. The trap door 96 is hinged to the sloped bottom security door 110. The various elements of the latching 

93 and is pivotable from a position closing the outlet of the mechanism 120 are mounted on a bracket 135 which can be 

uppa hopper 90 to a position in which the outlet is opca to secured to the cabinet 12. The pivot arm 122 engages a lock 

allow the pills to pass through die outlet. The pivoting of the ^atch 136 secured to the security door 110 in wder to hold 

trap door 96 of the outlet is controlled by a solenoid 97 ^qq^ locked dosed when the pivot ann is in its locking 

connected to the trap door 96 and mounted on a bracket 98 position, A knob 137 is provided on die security door 110. 

secured to ttie upper hopper 90. A micro switch 85 senses the ^ piefeired that the security door 110 em{doy a hinge 

open ca- closed position of trap door 96. arrangement which limits the travel of the door so that, in its 

The outlet of the upper hopper 90 of the buffer assembly 15 fuUy open position, flje door 110 slopes from its free edge 

91 feeds an inlet of a lower hopper 100 of the buffer down to its hinged edge and tiiereby defines a guide to direct 

assembly. The lower hopper 100 is similar in size and shape piUs through the opening 16 of the dispensing subassembly 

to the upper hoppa 90 and has an inlet opening 101 at (x 14. 

near its i4)pcr end to receive pills from the outlet of the iqjpcr refiller console is provided at die back side of the 

hopper 90. The lower hopper 100 has a sloped bottom 102 20 dispensing system anay opposite the dispensing operators 

to direct piUs to an outlet controlled by a trap door 103. The console as shown in FIG, 13. The refiller console 

trap door 103 is [nvotable between a closed position pre- comprises a bar code scanner 140, which may be of a hand 

venting the movement of pills through the outlet and an open ^^^^ ^ ^ and a display screen 143, The 

position permitting pills to fall dirougji the outlet Move- display screen 144 displays messages to the refill operator, 

ment of the trap door IW i^^^^^^^^Jf^ « ^^^^ ^ The computer of the control system keeps track of the 

mountedonahrack^lOS andoonne^ quaUty of^s in the hopper of each cell In addition, a 

a manner similar to the solenoid 97 of the hopp« 90. ^^^J^ ^ ^ each ceU to detect when 

The piUs released from the lower hopper 100 <rf the buffer »j quantity is low. When the piU quantity is low, the 

assembly 91 faU through a tobe 105 (FIG. 3) to &e dispens- ^^^^^ conmuter of tfie system wiU direct a synthesized 

ing snout 18 projecting dirough the front wall of the cabmet 30 ^^.^ njessage tfuough speaker 145 on the back console to 

12. As shown in FIG. 8, the dispensing snout 18 has mounted ^^^^ ^ technician that a refill of the h<wcr is 

thereon a microswitdi 108 which is actuated by placmg a needed. 

pill receptacle under the snout 18 in engagement with the ^ . , ^ ^aai ^ *^ a- 

vv^ ™- ^ . - 1. 1A0 The bar-code reader 140 is used to scan the retUl opera- 

microswitdi actuator. The actuation of die nucroswitch 108, o«r-ww x«««xw « u ^JlII^ 

me snout is being selected by the operator, will cause . . \7 *i. j *u^\^u^t« ^f*u^ 

enigizaaoo of the solenoid IM controlUng the trap door reading is a^so used t»scan&e to codes on the labebo^ 

lofrfS^ lower hopper 100 of «he buffer Lca^91, so <^ ~»«7?* tr^^ 5 

that the trap door ^ned. allowing the pills in the lower "^f"^*,!"*"; ^ " ^ ^ 

hopper tofaUthrouJaie tube 105 and the snoot 18. -nie 40 solenoWlM of the appropnatc security doM m is 

engages the%cl«ator of the microswitch 1«8 with unloA the *«=umy d<^ S.lfTl %*f 

aiwiop.iIteWtadc36forlhepresa^t^^ and«*iates subassembly " ^ ^^'.^^^HTSe^ 

the^aiswitdi m L. addition to causing release of pills '^''^TT fTJf?« Xi^JTi,. 

from the lower hopper 100. the actuati<»^ the switch IW t™e. a "^^Jff i?^. i .^^^ 

sendsasignalto^ntrolsystonthatdispeasingfiomthe 4s '^^^^Z^^'^'^^l^v'^^^^S^ 

snout 18 1 complete. It is prrfeired that thesupply hopper replemshment from the scanned bJUc supply conuun« M. 

56. die buffCT assembly 91. the tube 105, and the snout IS A transparent piU san^e case 142 (HG. 3) similar to die 

be made of tianq>arent polycaibonatc materiaL pill sanq>le cases 55 on the front waU of the cabinet 12 are 

The inlet 16 for each of the dispensing subsystems 14 is provided adjacent to each of 4e indicator lamps 138. A 

ddined by a opeaing in a rear wall rf die cabinet 12. A so san«*e pill is ptoced in each <rf the pill san^te cases to serve 

security door 110 (FIG. 3) is hinged to toe rear waU of toe « check fliat die piUs being poured into toe suppty hoi^ 

cabinet Uatthebottomoftheopeningdeflningtoeinlet 16 56 from die bulk supply containers 68 arethe pflls whirii 

andispivotehlebetweenaclosedposllion.inwhichfliedoor *ould be poured mto toe supply hoppw. A handle is 

cov«s toe opening and prevents access to toe inlet 16. and prwided on each of toe rear panels so that the assemblies of 

an open podtion. in which toe door uncovers toe opening 55 s«»Pply hopp«s 56 and counting and diq)en$ing devices 58 

andl«)vWe8 access to the inlet A latching mechanism 120 can be pulled out of toe cabinet 12 from theff operative 

is provided at toe security door 110 to lock toe door in its positions to toeir extended. mopaaUve positoons. The 

cl^edpositionand,toeieby.preventaccesstotoea$sociated assemblies are locked m place and can only be ranov«i 

dispensing subsystem 14. As can be seen from FIGS. 9-11. contiol the computer system by an autoonzed teA- 

toe latching mechanism 120 inchides an L-shaped pivot arm 60 aidan. Access panels are abo provided in the rear waU of the 

122 mounted for movement in a shoit arc about a pivot caWnet 12. below toe platfam 38. to provide access to each 

member 124. A tension spring 126 is connected to toe pivot of •»>« slice I/O boards. 

aim 122 to bias the aim to one end of toe arc defining the In operation, using the bar-code scanner and employee 

travel of the arm. In tois position, toe pivot arm 122 locks die badge, the operator logs into a conqtuter emlxxtying toe 

security door 110. A movable element 128 of a solenoid 130 65 control system. A prescription label for toe next prescription 

is connected to the pivot aim 122 and. when actuated, to be filled is printed by toe label printer 42 on a command 
overcomes the force of toe spring 126 to move toe pivot arm from die control system. The indicator lamp 45 associated 


07/29/2002, EAST 


version: 1.03.0002 


5,72ai54 

9 10 

with the bin 44 holding the apjwopriate receptacle 36 flashes. dispensing snout will activate as the con^xiter has disabled 

The operator places the label on the receptacle 36 and all others assuring the operator went to the correct location, 

verifies to the control system fee bar code on the label by xhe electronic control system of fee invention as shown 

using the hands-free bar code reader 46. The indicator lamp piQ 13 conqirises a control con^)utcr 150 which is 

41 associated wife either fee left side or the right side of fee 5 connected wife a host computer 152. The host computer 152 

operator workstation flashes to indicate fee general area on iccdving a ready message from fee control computer 150 

where the next order will be deUvcrcd. The indicator lamp transmits packets of data each representing an individual 

40 associated wife fee particular dispensing snout 18 where prescription and containing all of the data of the 

fee order will be deUvcred also flashes. Hie operator fills fee prescription, including fee doctor^s name, fee patient's 

OTder by engaging fee indicated snout 18 wife fee recq)tacle jq name, fee drug of fee prescription, fee number of pills in fee 

36. The dispensing system 10 will not release drugs into fee prcscriirtion, fee presoiption number, and fee identification 

receptacle 36 without bar code verification by fee bar code particular dispensing subsystem 14 containing fee 

reader 46, feus assuring feat fee proper drugs go into toe particular dispensing cell which contains the drug to be 

proper receptacles. The operat<M- puts cotton into the rec^ dispensed. These individual packets of dau arc refaicd to as 

tade 36 and a cap onto fee reccptadc and places fee 15 scripts and arc stored in a portion of fee internal memory of 

receptacle in fee delivery chute 30, The sensw 37 at the inlet ^^^^ coii^)utff 150 set aside to receive fee scripts and 

32 of fee delivery chute 30 detects fee placement of fee referred to as fee script buffer. 

receptacle 36 in fee ^"te and sends a signal to fee con^ol programmed to receive 

'^'^^w'"^'^^' "^"^"^T- ^.^.^ the fe^nsmg ^ iSlTfeetent and back 

snout 18 off. The signd al«> m<hcates to fee conttol system 20 J^^,,^ ^ s^m and to receive signals from bar code 

feat fee lowex hopper 86 of fee bufe as^^mbly 74 is rea^ ^ ^^^^^ 

to receive piUs for another J^<^oi.^^ « fee label printer 42 whidi prinU fee?resaiptioa labels and 

t!^feeopaator^on«mmclu^^ ^display scxeenVS and 143. 

of a large pluiahty of subassembhes 14 in mcrements of six v*» *" 'v*-/ 

dispensing snouts associated wife one slice or nwxlule 19, 25 COT^uter 150 sends ou^ut signals to an 

and feat any number of dispensing subassemblies can be operator station I/O board 154 which m response to fee 

provided at one woricstation, aU have dispensing snouts at a sig^ls from fee control c<Mnputer 150 will energize the 

convenient dispensing height a^JfOinate one of fee vial size indicator lamps 45 and wm 

Another person at fee backside of fee cabinet 12, after e^«pze the appropriate one of fee right and left 

logginginbVmcansoffeebaroodereadcr,fillsfeehoppcrs 30 infeaitor lamps « 

56T5>lyini fee counting and dispensing ceUs 58. which side of fee anay fee selected dispensmg ceU is 

filling is done indq>endently of fee dispensing operation and located. 

wifeout interfering wife fee dispensing operation. All of fee The conq>uter 150 selects and conununicates with a slice 
security doors 110 arc initially locked. When a counting and I/O board 156 by means of an interface board 158. As 
dispensing device 58 requires replenishment fee refill 33 CMilained above, fee dispensing cells arc arranged into a 
operator at fee back of the cabinet 12 reads wife fee scanner multq>licity of subgroups called slices each containing six 
140, fee bar-coded label on a bulk supply container 68 of vertically arranged dispensing cdls as shown in FIGS. 2 and 
drugs. In response to fee reading, the control system causes 3 and cadi slice of dispensing ceUs is controlled by a 
toe indicator lanq) 138 to flash adjacent to fee security door separate slice I/O board 156. Each slice I/O board 156 
HO of fee hopper 56 for toe counting and dispensing ceU 58 40 selects one of six dispensing cells in fee onresponding slice 
used to fill orders for fee drug whose container label was to operate and count out pills, controls fee dispensing cell to 
scanned. The scanning of the bulk containa: label also count fee ccHrect number of pills, and communicates back 
causes fee release of fee lock 120 of fee appropriate security wife fee control conqnitcr 150 via fee interface board 158 to 
door 110 so that access to fee supply hopper 56 protected by advise fee control computer 150 when fee dispensing opera- 
fee door is permitted. After fee supply hopper 56 is filled, fee 45 tion has been completed. Each slice yo board can act to fill 
security door 110 is dosed, whereupon it locks automati- up to six prescriptions at fee same time. The slice I/O board 
cally. Unless fee security door 110 is closed, all of fee ofecr controls fee energization of the solenoids 97 and 104 to open 
security doors remain locked, and access to any ofecr supply fee trap dooirs 96 and 103 at fee appropriate times for each 
hopper 56 is prevented. In case of a malfiinction of any of dispensing cell and also controls the energization of fee 
fee counting and dispensing cells 58, fee malfunctioning cell 50 indicator lamps 40 to indicate which dispensing snout a drug 
is removed tfarou^ fee back wall of fee cahanet 12 and is to be dispensed front Tlie slice I/O board receives signals 
replaced wife a spare celL The removed cell can be repaired indicating fee states of fee switches 108 each detecting fee 
wifeout interrupting fee dispensing operation. positioning of a vial at a snout 18 to receive a drug, fee status 
Upon a coimnand from fee dispensing control system, fee of fee switches 85 indicating fee open and closed state of fee 
appropriate counting and dispensing ccU 58 counts a desired 55 upper h<^ trap doors 96, fee status of the swiuiies 132 
number of pills and advances fecm to the bufifer assembly indicating fee open and closed state of fee secunty doors 110 
91. The solenoid-operated tr^ door 96 ccmtxoUing fee outlrt and fee intertock switdics 87 indicating fee presence or 
<rf fee buffer assembly upper hopper 90 opens, releasing fee absence of dispensing cells. 

plls in fee upper hopper. The pills rdeased from fee uppa The block diagram in FIG. 14 illustrates the circuit of fee 

hopper 90 arc directed to fee Iowct hoppa 100. After 60 interface board 158 in more detail. As shown in FIG. 14. fee 

verification of fee prescription nuinber by bar code reader interface board 158 coimects wife fee control counter 150 

sensing fee bar code jxinted on fee prescription label, fee via an address bus 160, a data Ixis 162 and control signal bus 

solenoid-operated trap door 103 controlling fee outlet of fee 164. The signals on fee address bus 160 arc used to select fee 

lower hopper 100 opens to release fee pills from fee lower interface board of FIG. 14 to transmit or receive signals over 

hopper in response to the presence of fee receptacle 36 at fee 65 fee data bus 16Z If fee address signals on fee bus 160 match 

di^nsing snout 18, the pills falling from fee lower hopper an address rqxtsented by address switdies 166. this match 

through fee tube 105 to the dispensing snout 18. Only that will be detected by an address ccHoparator 168 and fee 
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interface board 158 will be selected. When the address to the activated slice I/O board 156. TTie output register 211 

comparator 168 detects a match at flie address on the bus controls the solenoids 97 and, accordingly, controls die 

160 with die address switches 166. it signals the occurrence opening of the trap door 96 at the outlet c^nings ot the 

of fte match by flying a match signal to control logic and upp« hoppers 90. Thus, when the ou4>ut register 211 is 

timinadrcuitm.whichisenabledbythcmatchsignaLHie s selected by the output register location detector 210, d^ 

signals on the data bus 162 can rqmscnt either an address signak wiU be stored in the rcgistw 211 to sekct one of Ae 
to select a sUce VO board and an output register on ttie dispen^^ subsystems M in the sUce and energize the 

selected sUce VO board or they can be data signals to be solenoid 97 in the «f^«"pens.ng s^^^ 

stored in a selected register on Ae sUce VO board. When f^f*?^,^*^' * ^'^^i'^' 

signals are transmitted from the computer 150 to the inter- lo Wtothelowerh^j^lWinttesetected^^^^^^ 

fa« board over the bus 162. the eSd control logic and ""tP"* ^Sf' "iT"''/* r'^"""'^ "^^tl 

timing dreuit 170 will enable transceivers 172 to tnmsmit P^""* »f ^^^^ ^Jlr^^J"^^^ a^t 

these signals to local data bus 174. When the signaU are activated shce VO board A-^^^^V- ^J^^te 
transmit on the data bus 162 represent an address, one bit 2« »? "^f^^ ^ ^^A t^ 1a 

of the address signals on the Sss bus 160 called an ij '«*»ves daK^ it will sdert and aieigize a solenoid 104 and 
i^ssloo^ol bHSl indicate this fact and this address f^. 

control bit is received by the control logic and timing circuit ooirespondmg output snout 18 mto a wal. Tlie output 

m^en tl^Ss «n Jbft indices tlTTsignals 2« ^t^LtTA^^JZ 

on the local data bus arc address signals the control logic and selected shce. When the ou^ register location detector 210 

SJng dreuit 170 enables the aXsslatd, 178 to^ive 20 f "i*"•/'8"HTH^"•t*^'X^^ 
the albess signals. When the selected bit of an address bus ^ ^ date signals in Ac register 213 

160 Indicates'that the signals on data bus 162 are data ^ " "^"^ ^TTJ^^T^S^n 

signals, die signals are noUatdiedinto the address latdi 178 coirespondmg to the di^nsmg ccU select«l ^ the data m 

and the cont^l logic and timing dreuit 170 will produce a the ou^t iegister 2U. m ou5Hrt Roister 2W corresponds 
write signal on iSal control L 171 indicating^that the 2, ^O^^t^jUS^^ ^ 

tnmsmilt^ signals are local data signals. ^tdm die badf pand «» to "bewandrng on die 

^r^rT \L ^ . . • A ^ ■ •„ 1TA 1 ...w Imt code on a bulk package of drugs by the refill operattw 
When die control logic «.d tunmg arcmt 170 latcbK -mTwhen die^^ ut register 214 is 

signals into the address latd. 178,^ signals ^ be ^ ^^^^^ data, it will select and cause die 

apphed to an address dieds register 180 where they will be ^ ^ ^ 138 ^^^^ to a refill 

««tored inr«ponsetoasigna^fromthec«mtto^^ 30 ^^^^ uTZ rtSil operator diat die 

•^f,^ "1'^" *.T.*f jSiit^ «<lja<«»' doorls to be openS^o access die 

nutted back over the local data bus 174, the transceiver 172 js„„ K«««*r 

and the data bus 162 to the computer 150 for a comparison "^'^^f '"^^^ ^^^u *k c.i.«.Mc i ah in th. 
in die computer 150 to insure Z the address latdied in die "^^"^ T"^ i solenoids 130 m fte 

address^ 178 matdics die address sent to the address 35 

latch, me address latdicd in the address latch 178 is ^^^^^^^^^ 
transmitted by differential driver. 184 over an output !f '^^^^^^ '^f* 

address bus 191 to each of the slice I/O boards 156. When wiU s^^ct and ener»^ a sdenoid 130 and thus unlock die 

the signals on the data bus 162 do not represent an address '^^^ refill door. Tlie re^ 216 and 217 are unused in 
to seteTa sUce I/O board 156, but instead are local data 40 current preferred mbodm^ and arc provided for 
signals, the circuit 170 wiU enable differential transceivers modification of the ousting system- 

186 address so that each of the slice I/O boards may be When the location decoder 210 selects die FIFO 218, the 

individuaUy selected by the matching carried out by die data received on the data bus by die differential transceiver 

address comparator 202. The read and write signals trans- 220 wiU be what is n^fcrred as a smpt packet which 

mined over output control bus 189 to each of the slice I/O 45 the ceU number of the selected diq)ensing ccU in the slice 

boards 156 are transmitted by differential rccdvos 208 to and also the number of pills to be dispensed. In response to 

die control and logic timing circuit 206. When a write signal the selecdon of the FIFO register 218, this script packet will 

is received on die control bus 189, the control and logic be st<«ed in the FIFO register 218 to be used by a micro- 

timingcircuit206,if enabledbydieaddressc<HDparator202. controller 242 in controUing die opcraUon of the selected 

will enable an input register location decoder 210 to respond so dispensing ceU in a manner described in more detail below, 
to respond to die three least significant bits in the address Depending on die data placed in the registers 211 dirough 

signals transmitted from die interface board over address bus 217, the outputs from die registers 211 dirough 217 can also 

191. In response to the dffee least significant bits, die input select vibration drivers. These vibration drivers are used in 

register location detector will select one of seven ou^ the case of a dispenser dispensing too slowly ot failing to 

registers 211 dirou^ 217 cr die FIFO register 218 to store 55 dispense in die manner as described in m<M:e detail below, 
received data signals. When the control logic and timing As described above, each dispensing subsystem has four 

circuit 206 receives a write signaL it will also enable microswitcbes which indicate the status of die disusing 

differential transceivers 220 to transmit data signals received subsystem. One micioswitch 108 is located at the snout 18 

over the data bus 187 from the interface board to the ou^ut and detects the presence of a vial at the snout 18 to receive 

registers 211 through 217 and to die FIFO register 218. 60 pills from a second buffer 86. A second microswitch 85 

Thus, when the signals on the control bus 189 oon^irise a detects whether 97 has been acmated and has opened the tr^ 

write signal, one of the registers 211 through 217 or die door 96 is open or closed. A third microswitch 132 detects 

FIFO register 218 will be enabled to receive and store data that die refill door 110 as shown in FIG. 3 is open or closed, 

signals and data signals received on bus 187 will be stored The fourth microswitch 87 is the cell interlock switch and 

in die selected register. The data signals received in die 65 detects whedicr die dispensing cell is present in the dispens- 

output registers 211 through 217 each serves to select one of ing cell array. Widi four switches for each dispensing 

die six dispensing subsystems 14 in the slice corre^nding subsystem 14, a slice six dispensing subsystems has 24 
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such switches. These 24 switches generate most of the slice ou^t pulses each time a pill is dispensed and these pulses 

status signals, designated in FIG. 13 by reference number are received in input register 252 and counted in the randcHn 

222. In addition to the signals generated by the dispensing access mcmoiy 250 by the microcontroller 242. When the 

subsystem microswitches, the slice status signals 2ZZ also number of pills dispensed as determined by diis count 

include the signals generated by the low level sensors in the 5 registered in the RAM 250 equals the count in the saipi 

hoppers of the dispensing cells. The slice status signals 222 packet, the microprocessor 242 stops the cell motor by 

are applied to input registers 231 to 234. When the control changing die conesponding bit in die register 248 so that the 

logic and timing circuit 206 receives a read signal through cell motor is de-energized and stops dispensing pills. If the 

the di£Ferential receiver 208 over the local contrc^ signal bus cell motor does not draw cuirent in response to power 

189 from the interface board 158 and the slice 1/0 board has applied from the cciresponding cell motor driver, the cell 

been selected as detected by the address conq>are circuit operating generates an output signal indicative d this fact 

202, the control logic and timing circuit 206 will enable an and this ou^ut is stored in the concsponding bit position of 

input register location decoder 236 to respond to the three the register 246 to indicate diat die dispensing cell is not 

least significant bits on address bus. In response to these available. 

three bits, the input register location decoder 236 may select Iq addition, each time a script packet is stored in the FIFO 

one of the input roisters 231 through 234 to apply ou^ 2I8, the microiwocessor 242 will store a status packet in the 

signals representing eight of the slice status signals 222 FIFO 240 containing the number of the dispensing cell 

through the differential receiver 220 ova the data bus to the which has been selected by an incoming script packet stcned 

I/O interface board 158 and from the I/O board interface 158 in the iiq>ut FIFO 218 and a character leprcsenting the 

to the control coit^uter 150. In this manner, the con^Kiter 20 present status of the prescription represented in the coire- 

150 can read out and obtain the status of the 24 switches and spending script packet The status of the prescription may be 

the six hopper level sensors in a selected slice of six indicated as F meaning that the cell is filling the prescription, 

disusing subsystems 14. w meaning that the cell is filling die prescription widi a slow 

As described with reference to FIG. 2, each time die delivery, O meaning that the filling of the p:cscription has 

operator filling presGcq>tions has filled a viaU he places it in 2s been convicted, H meaning that the cell for the prcscriptioD 

the chute 32 and the placing of a vial in the chute 32 is is not available, A meaning that the cell is busy filling a 

detected by a photodetector 37 which generates a chute prescription in response to a prior script packet received by 

signal indicating that vial has been deposited in the chute 32. the FIFO 218, and X meaning that die dispensing cell 

The chute signal generated by die photodetector 37 is microswitch, which generates a pulse as each pill is dis- 

appixcd to one of the slice I/O boards 156, in which die chute 30 pensed to enable the dispensed pill to be counted, is stuck, 

signal is tenq>ararily stored in a chute sensOT interface 238. The microcontroller determines the status of the prescription 

The stored chute signal is applied to die input register 234 of the scrq>t packet and then sets the character representing 

where it will be read out to the computer 150 through the I/O the status in the concsponding status packet in the input 

board interface 158 when die register 234 is selected to read FIFO 240. The microcontrdler determines that the cell is not 

out by the input register location detector 236. The chute 35 available by checking the input register 246 and determines 

sensor intoface 238 is reset upon the stored chute signal diat a cell is busy by determining that the cell selected by the 

being read out. script packet Is in the process of filling a prescription 

The slice I/O board, as shown in FIG. 15B, also has an r^esented in a previously received script packet in die 

input FIFO 240 and the ou^t FIFO 240 can be selected by FO^ 218. The status conditions indicated by characters A 

die Input register location decoder 236 for readout When a 40 and H should not occur, but should they occur through 

read signal is received over die control bus tfan>ug}i die malfunction, die miCTOControUer stores the ccxresponding 

differential receivers 208 by die control and timing logic 206 character in the coxresponding status packet in input FIFO 

and the input registration location decoder 236 selects the 240. If die cell selected by die script packet is present and 

input FIFO 240 in response to die address signals received is not busy, the microcontroller sets the character F in die 

dirough die differential receivers 200 over die address bus 45 status packet to indicate that die pcescr^on is being filled. 

191 from the interface board 158, the data in die FIFO 240 The microcontroller compares the rate of pulses representing 

will be read out througih the differential transceivers 220 and counts received back from the counter widi a timer and if die 

dirough the interface board 158 to die con^uter 150. pulse rate is bdow a predetermined minimum, dien it sets a 

Each slice I/O board, as shown in FIG. 15B, contains a character W in the corresponding stams packet to indicate 
microcontroller 242 which responds to the scr^ packets so that the cell is slow in dispensing die pills. If die microcon- 
stored in the FIFO 218 and stores stams packets in die FIFO trollcr receives no pulses from an ena^ized cell widtin a 
240 to {n'ovide data to the computer 150 representing the preselected time period, the microcontroller sets the char- 
cmrent status of any prescription being fiUed in die slice. acter X in the corresponding status packet to indicate diat die 
The microcontroller 242 operates under the control of a dispensing cell has a stuck microswitch. When the dispens- 
program stored in EPROM 244 and cmjrfoys control logic 55 ing cell has completed dispensing the selected number of 
245 to route data between a random access mem<»7 250 and pills, as indicated by the count of the number of pills 
die FIFOs 218 and 240 and also to output register 248 and registered in the random access memory 250 equalling die 
from iiqjut registers 246 and 252. When a script packrt has piU co<">t provided in the script packet in the FIFO 218, die 
been stored in die FIFO register 218, die microprocessor 242 microcontroller sets the character G in die corresponding 
will read out dus packet erf data and process it by first stOTing 60 status packet in die FIFO 240. When the saipl register 
a bit in the ou^ut register 248 corresponding to die cell location detector 236 selects die input FIFO 240, die cell 
selected by the script packet of daU and when diis bit is stams packets stored in the input FIFO 240 will be read out 
stored in the output register 248, the cell motor driver will and transmitted to the con^uter 150. 
energize the motw to drive die selected dispensing cell. The The program by which die computer 158 controb opera- 
microprocessor 242 will also store the script packet in die 6S tion of the dispensing system is represented by die flowchart 
random access memory 250. As die motor operates and is shown in FIG. 16. A source code listing of die program in 
energized to dispense pills, the actuated cell will produce **C* is submitted herewith as an ^>pendix to the application. 
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As shown in the flowchart, the program upon being 
started enters into an initialization routine 301 in which die 
constants and variables are set to their initial values where- 
upon the routine enters iato a decision sequence 303 to 
detenniae wh^er a 18.2 hertz timer has timed out. If the 5 
timer has timed out the program enters into the control 
sequence of die program and if the timer has not timed out 
the control sequence of the program is skipped. Accordingly, 
the program will sequence through the control sequence of 
the program about every O.QS seconds. Upon entering the 10 
control sequence of the program, the program first enters 
into a routine 305 wherdn each of the timers used in the 
cottCcol sequence are incremented and then the piogram 
enters into routine 397 in which the program sets up and 
controls the display on the front display screen 54 and also 15 
the disi^y on the refill operator's di^lay screen 143 on the 
back side of die array for die refill operator. 

Following the display handler routine 307. the program 
eaters the routine 309 to read the slice inputs from all of die 
slice I/O boards 156 in the system It is during this routine 20 
that die con^)uter receives the data from the input registers 
231 through 234 on each slice I/O board Following die 
routine 309, the program enters into the decision sequence 
311 in which the program determines whether or not a power 
iqj test is to be pCTformcd-'Hie program is designed to have 25 
a maintenance technician to log into the system to start up 
die system or for maintenance purposes. During start-up, die 
power up test is performed. In the power up test, the stahis 
ctf the switches in each of the I/O boards is checked and die 
ou^t pill hoppers 90 and 100 arc flushed of any stray pills 30 
left in Uiese hoppers. After staxt-up, during ncmnal on-going 
operation, die power-up test is skiiq>ed and the program 
proceeds directly into the next routine of the control 
sequence, which is the cell interlock test In this routine, die 
program checks the open or closed status of the cell interlock 35 
switches 87, whidi are closed when the dispensing sub- 
systems are present in the dispensing array from the data 
received from the slice I/O boards in routine 309. The 
routine 317 displays a message on die display screens 
indicating which cells are not present Following the cell 40 
interlock check routine 317, the program enters the decision 
sequence 319 wherein the program determines whedier or 
not the prescription dispensing operator has logged in. If die 
prescription dispensing opmtor has not logged in, the 
program returns to the decision sequence 303. 43 

If the dispensing operator has logged on, the program 
enters into die operator station routine 321 in which die 
major control functions oi the dispensing operation of die 
disusing system are carried out These functions mdude 
selecting a selected dispensing subsystem 14 in response to 50 
a received prescriptiott and causing the cell motor of the 
disusing cell 58 in the selected subsystem to be energized 
to cause it to begin dispensing pills into an upper hopper 90, 
printing prescription labels from each received prescription 
io turn, energizing the solenoid 97 to dvoDp the pills from the 5S 
upper hopper 90 to die lower hopper 100, to energize die 
solenoid 104 to release die pills from the lower hopper 100 
to die output snout 18 to be received by a pill bottle o£ viaL 
In addition, the operator station routine 321 also controls the 
energization of die right and left side indicator lanq>s to 60 
indicate which side of the array the prescription is to be 
dispensed from and controls energization of the snout indi- 
cator lamps 40 to indicate from which snout a prescription 
ready to be released is to be dispensed. In addition, the 
operator station routine controls the energization of the bin 63 
indicator lamps 45 to indicate from which bin the vial is to 
be obtained for die prescription being filled. 
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After completing the operator station routine 321, the 
program i^oceeds into die refill station routine 322 wherein 
the program causes the aj^jropriate functions to be carried 
out with respect to die refill operation carried out on the back 
side of die array of dispensing subsystems 14. Specifically, 
the refill routine checks to determine diat die refill operator 
has logged in and then responds to the data received from 
wanding of the bar code on refill cartons to unlock die 
security door 110 of die corresponding dispensing subas- 
sembly 14 so diat the refill operator can open die unlocked 
door and dun^ the drugs into the supfdy hopper 56 of die 
appropriate dispensing subassembly. Before unlocking die 
selected door, the routine first determines whether all die 
security doors are closed. The selected door will not be 
unlocked unless all doors are dosed. In this routine, die 
program also controls die energization of the apprcfniate 
signal lamp to indicate to the refill operator which door has 
been unlocked in response to the scanning of the bar code on 
the refill carton. The program maintains a count of die 
number of pills in the input hopper each dispensing celL 
This count is called the hopper quantity. As part of the refill 
station routine, this hopper quantity is updated by adding die 
number of pills stalled in the refill operation to the hopper 
quantity. Tliis hopper quantity is used by die computer to 
determine when the quantity of pUls in a dispensing sub- 
system siq)ply hopper is low and needs refilling. As stated 
above, die control system also includes a low level sens<^ in 
eadi hopper to indicate when the pUl quantity in a given 
hopper is low. 

Following the routine 322, die program enters into die 
write slice ou^ts routine 324 in which the computer 150 
performs the function of transmitting the data to the registers 
211 dirough 217 to coni^lete the functions of energization of 
the selected solenoid drivers and the selected hmp drivers. 
Following the write slice ou^ut routine 324. the program 
proceeds dirough routines 326 and 328 to service die scroll 
of the display on the front display screen 54 and to perform 
a similar function for the display screen 143 for the refill 
operator. After the routines 326 and 328 have been 
completed, the program will have completed eadi of the 
routines and functions of the control sequence, which are 
performed once every 20di of a second, that is, every time 
die 18.2 hertz time flag has tiincd out when the {xogram 
enters the decision sequence 303. 

If in decision sequence 303, die time flag is not timed out 
the program skips the control sequence to enter the routine 
330 and it will also enter the routine 330 after perfcaming die 
scroll display routine 328. Thus, die control sequence com- 
prising routines 305, 307, 309, 317, 319. 321, 322, 324, 326 
and 328 are performed about once every 20di of a second. 
The routine 330 and the routines following diis routine in the 
flow chart are performed at a much higher frequency. 

In die routine 330, the program receives die key pad input 
signals and also the bar code reader input signals. Following 
the routine 330, the program enters into routine 332 wherein 
the program carries out the front menu display control 
function when this control function is called for in response 
to keyboard input signals from key pad 52. Following die 
routine 332. the program enters into the routine 334 wherein 
the program controls the menu display on the refiller display 
screen when this menu dis{day is called f<x by key pad input 
signals. 

Following the routine 334, die program enters into routine 
336 wherein the program handles any log in by the operator 
or the technician at the front keyboard 52 as well as any log 
in by die refill operator at a key pad on die back side of die 
dispensing array. Following the log in handler routine, die 
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program proceeds into die host interface routine 338 in being processed unless a malfunction occurs, in which case 
which the program transmits a ready signal to the host the stats word is changed to CANCEL, 

ooinputei and receives new scripts from the host con9)uter FIGS. 17a through lid show a flowchart which represents 

in response to the ready signal Following the routine 338, the sequence of operations perfonned by the compter in ttie 

the program enters into the cell control interface routine 340 5 operator station routine 321 for a given script in the script 

in which the computer receives the characters repiiesenting buffer during successive iterations through the operator 

the status of each prescription which is the subject of the station routine. In the flowchart, the status words arc shown 

script packet sent to the ou^ut FIFO 218 to start the in the left-hand column opposite the flowchart illustrative of 

prescrq)tion filling process. As described above, this status the functions performed by the routine 321 in response to the 

infonnation is received from the status packets in the input ^ indicated status word The status word in each script buffer 

FIFO 240 and is in the form of letter characters A, F,W,G, leglstci will initially be set to READY. As shown in FIG. 

H, and X, wherein A means that dispensing cell is busy I'ja, when the status word is READY, the coiiq>utcr sends a 

filling a prescription under the control of a previous script READY message to the host in the host interface routine 

packet in the output FIFO 218, F means that the i»escription 338. The host computer 10 response to receiving a READY 

is in the process of having the pills dispensed, W meaning ^ message in the host internee routine 338 will send a script 

that the cell is counting out the but the counting process to the computer 150 to be placed in the s<xipt buffer register 

is too slow, G meaning that the filling process (rf the and, when this scrq)t has been stored in the script bufifer 

prescription has been completed, H means the dispensing register, the stams word stored in this buffer register will be 

cell is not present, and X means that the counting changed to PRESTART. When the status word is 

miooswitdi of the dispensing cell is stuck. Hie coii^)uter ^ reESTAKT, the program in a following iteration through 

150 responds to the received charactos in the routine 321 as the routine 321 checks the status of the upper hopper use 

described in more detail with reference to FIG. I7a through flag. This flag shows whether the upper hopper is in use 

meaning that it contains pills. If the upper hopper use flag 

Following the routine 340, the program enters into the exit show the upper hopper contains pills , the program branches 

decision sequence 342, from which the program returns 25 to cancel the prescription process by setting the status word 

again to tiie timer decision sequence 303, unless an exit has to CANCEL. When die upper hc^jper use flag shows that the 

been called for. If an exit has been called for in response to upper hopper is not in use, then the program in the prestait 

a entry of a command by a technician, then the program will routine sets the upper hopper use flag to show that the upper 

exit the program and the program will end. Upon returning hopper is now in use and changes the status word to START, 

to the decision sequence 303, the program again determines 30 After the status word has been changed to START, in the 

whetho* the 18.2 hertz timer has timed out and the process next iteration through the routine 321, the program deter- 

rcpeats. mines the vial size to be used for die prescription from the 

The system is designed to act on five different prescri|>> number of pills in &e prescription. The program dien checks 

tions essentially simultaneously doing different parts of the the status of the upper hopper trap door switch 85 to 

functioiis required for the different prescriptions at the same 3s determine whether the upper hopper tr^ door is opened or 

time. One prescription may be in the process of being started closed, ff the upper hopper trzp door switch shows that the 

to commence counting out pills. Additional prescriptions upper hopper door is open, the program starts a half second 

may be in the process of being counted and dispensed into timer to determine whether a half second time interval has 

die respective upper ht^jpers. Anodier prescription may be ei^>sed. This time interval will elapse after 10 iterations 

having the pills dunq^ed from the upper hopper to the lower 40 through the operator station routine with the status word 

hopper, a fourth {n-escr^ytion may be having its label i^ted remaining START. If die half second timer times out the 

or having its pills released from the lower hoppa into a viaL prog^tm will branch to change the status word to CANCEL 

The way that this simultaneous dispensing is acconqdished to cancel the prescription because the upper hopper door 

is by having each script containing the information for a remained open. After the coii:q)uter determines that the upper 

prescrq>tion to be dispensed stored in a different one of five 45 hopper trap door is closed, then in the next iteraticm through 

buffer registCTS assig^ied to this purpose. This set of buffer routine 321, the program starts the dispensing cell to begin 

registers is called the script tmffer. The status characters A, disusing pills into die upper hopper by sending the cell 

F. W, O, H, and X rqsesenting the cuirent status of these number and the piSL quantity in a scr^t packet to the FIFO 

prescriptions are received and stored in the corresponding register 218. As described above, when the scr^t packet is 

script buffer register in routine 340. 50 received in the FIFO register 218, tiie microomtroller 242 

Id successive iterations through operator station routine will place the character F in a conesponding status packet in 

321, the computer 150 pcrfonns sequential steps of die the iiqiut FIFO 240 to indicate diat die presGrq)tion has been 

dispensing process, from starting the pill counting by the accepted and diat the dispensing has begun. The miciocon- 

dispensing cell to releasing the pills from the lower hopper troUer 242 will then enogize the selected motor and begin 

into the viaU for each script in the script buffer. Each time the 55 counting out the pills. Following die starting of die dispens- 

computer 150 iterates dirou^ the routine 321 every V^oth of ing cell, the routine 321 changes the status word to 

a second, a portion of the dispensing sequence is effected fcr STARTED. In the next iteration diroug^ cell controller 

each of the five scripts. In this manner, five scripts stored in interface routine 340 following the character F being stored 

the scr^t buffer can be processed essentially simultaneously. hi the status packet in the input FIFO 240, the computer will 

The operator station routine 321 is a case variable switching 60 read die character F from the input FIFO indicating that the 

routine wherein die particular function performed for each dispensing cell has been started and has begun counting out 

script buffer during each iteration through die routine the prescription. In response to receiving the character F, the 

depends upon the case variable or status word which may be cell interface routine 340 will change the status word in the 

READY, PRESTART, START, STARTED, FILUNO, script buffer register to FILLING. 

FULL, DUMPING, LABEL WAIT, LABEL, SNOUTWAIT, 65 In die routine 321, when the status word is STARTED, die 

RELEASE, and CHUTEWAIT. The program dianges the program determines in successive iterations dux>ugh the 

status word in the above listed sequence as a given script is routine whether the status word changes to FILLING within 
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two seooDds. If tiic status wwd docs aot change from 
STAKTED to FEXING within two seconds, the program 
jbcanches to change the status word to CANCELED to cancel 
the pcesoiptioa When the status word has been changed to 
FILLING, then the program iterates through the routine 321 
successively until the status wad changes to FULL. As 
indicated above, the microcontroller 242 will change the 
status character in the status packet in the iiqxit FIFO 240 to 
G indicating that the prescrq)tion filling has been completed 
when the prescription count readies the count provided in 
the script packet received in the FIFO 218. When this 
happens, the microcontroller 242 stops the cell frcan count- 
ing without any fmtfaer instruction from the con^ter 150. 
The computer in the cell interface routine 340 in response to 
receiving tfie statos character G from the microprocessor 
240 will change the stams word in the script buffer register 
to FULL. When the stams word has been changed to FULL, 
then in the routine 321, the program updates the dispensing 
ceU hopper quantity by subtracting the number of pHls called 
for to be dispensed by the prescription from the ho|^ 
quantity. As pointed out above, the hopper quantity is a value 
maintained by the computer fcr each disusing cell repre- 
senting the number of pills remaining in the input hoppor of 
a dispensing cell. After updating the hopper quantity, tfie 
conqniter jHogram determines whether the hopper quantity 
is low by con^>aring the hcf^per quantity with a minimum 
value. If the hoi^>er quantity is low, the program branches to 
send a refill message by synthesized voice to fee refill 
opciator on the back side of the dispensing array. The 
synthesized voice indicating a low quantity of pills is also 
geno-ated in response to the low level indicator in such 
supply hojppa of the dispensing system. 

In ftc next iteration through the operatOT station routine 
321 while the stams word is FULL, the (Hogram diecks the 
lower hopper use flag. If the lower hopper use flag shows 
that the lower hopper is in use, meaning that there are pills 
in the lower hopper, as may be flie case from an earlier 
prescription, the program statos word will remain FULL. 
Accoidmgly, the status of this lower hopper use flag will be 
repeatedly checked during each successive iteration through 
the operator station routine. When die lower hopper use flag 
is cleared showing that the lower hopper is not in use and 
meaning that there are no pills in the lower ho[q>er, the 
routine then sets the lower hopper use flag and changes die 
status word to DUMPING. Then in a subsequent iteration 45 
through the routine 321, when the status word is 
DUMPING, die program will dunq) the pills from the upper 
hopper to the lower hopper by energizing the solenoid 97. 
When the dumping has t>cen completed, the routine 321 
changes flie status word to LABELWAIT. Then, in succes- 
sive iterations, after the status word has been changed to 
LABELWAIT. tfie routine 321 clears the upper hopper use 
flag and then waits for that script buffer re^er's to turn to 
print a prescription label. The conqmter can only print one 
label at a dme and, accordingly each script in the script 
buffer nuist wait for its tum to print the label. When the turn 
comes for a particular 5crq>t buffer register, then a pointer 
will point to diat script buffer register. When this h^jpens, 
the program in the following iteration fltrou^ routine 321 


cator lamp to indicate whedicr the prescription will be filled 
from a snout on the right or left side of the operator station. 
Following the energization of the right or left indicator lan^, 
the program proceeds to die print label subroutine wherein 
the label is printed from the script data in the script buffer 
register. The printed label in addition to having die usual 
presix^on information will also include a bar code which 
identifies die prescription number. Following of die printing 
of die label die program changes die status WOTd to WAND- 
WAIT. Then after tiic stams word has been changed to 
WANDWATT, in a following iteration through die routine 
321, the program compares the prescription number indi- 
cated by die bar code read from die prescription label in 
routine 330 widi the prKcription number in the script buffer. 
If the bar code does not correspond to die prescription 
number, then program causes an error message to be dis- 
played on die front console display screen 54. If an error 
message is displayed, the (^}erator can rescan the bar code 
to recfaeck die bar code prescription numb^ against the 
prescrq)tion number in the saipt buffer. If a match cannot be 
obtained, the system has malfunctioned and the (H^ogram 
cannot proceed. Accordingly, the technician must be called 
to correct die malfunction. If the prescription numbers 
represented by die bar code is die same as the fffescription 
number in die prescr^tion buffer, the program changes die 
status word to SNOUTWATT. After die status word has been 
changed to SNOUTWAIT, in a following iteration dirough 
the routine 321, the program turns off die vial size indicator 
and turns on the snout indicator lamp which indicates die 
snout from which the prescription is to be dispensed. ITie 
snout indicator lan^ is selected by the cell number and slice 
nuniber in die saipt in die prescrq)tion buffer register. The 
program then waits for the snout switch 1©8 to be activated 
by a vial being positioned at the snout to receive die pills 
released from die lower buffer. When die snout switch has 
been activated, the program in the routine 321 changes die 
stams word to RELEASE. Then in a successive iteration 
through the routine 321, after die stams word has been 
changed to RELEASE, the program clears a chute dete<tion 
flag which is set in response to a vial contahiing pills being 
40 placed in die chute 32 at die operator station. Then, widi die 
status word RELEASE, the program releases the pills into 
the vial by energizing die solenoid 104 to open the lower 
hopper trap door and then changes the sUtus to 
CHUTEWATT. After die stams word has been changed to 
CHUTEWATT in a later iteration throu^ die routine 321, 
the program turns off die snout indicator lamp, then clears 
the lower hopper use flag and dien waits in successive 
iterations thiou^ the routine 321 f ch* die chute detection flag 
to be set When die chute detection flag has been set, die 
program enables the next scrqvt in the script buffer to be 
printed by incrementing the pointer to point to the next script 
buffer register containing a script to be f^ted. The program 
then turns off the left and right side indicator lamps and 
changes die status to READY so diat die control computer 
150 will send a READY message to die host ccxnputer 152 
to indicate that the corresponding scrq>t t>uffer register is 
ready to receive another script to be processed. 

As described above, the status w(xxl gets changed to 
FILLING and FULL in the cell interface routine 340 in 


10 


13 


20 


25 


30 


35 


50 


55 


will change die Status word to LABEL. Then, in a foUowing 60 response to receiving die characters F and G from die input 
itcrationdirough die routine 321. after die status WOTd has " ^- ' -^'^ :«t-^«.- Tr^.,hnP 


been changed to LABEL, die fHOgram will energize die 
bottie size indicator lan^i which indicates die size of the 
botde to be used by die operator. The bottie size will have 
been previously determined from die pill quantity as 
described above. Following the energization of the bottie 
size lan^, die program will energize die right or left indi- 


es 


FIFO. If die character received in the cell interface routine 
is A, X, (tf H, the cell interface routine changes the status 
word to CANCELED. If the characters received in the cell 
interface routine is W, meaning that the pill count is slow, the 
cell interface routine calls on the vibration, which causes a 
bit to be set in die apprc^riate bit location of the appropriate 
ou^ut register 211-216 to vibrate die slow counting cell 
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After a status word has been changed to CANCELED, the 
control computer 150 causes a message to be sent to the host 
coxnputer that the prescn]>tioii has been canceled, and then 
sets the status word in the cotresponding script bu£fer 
register to READY so that the host con^Miter can send 
another 5cr^>t to be stored in the script buffer register. 

As Indicated above, a step of the above described process 
illustrated in FIGS. Y7a thnwgh 17J is perfonned for each 
of the five scripts in the script buffer registers each time the 
program iterates through the operator station routine 321. 
Each script buffer register may have a different status word 
and, accordingly, the program will perform different steps of 
Ihe dispensing process for each script in the script buffer 
register. Thus, while the label for one script is being printed, 
the pills for other scripts may be in the process of being 
counted, being dumped from the upper hopper to the lower 
hopper, or be waiting in the lower hopper for their scripts 
turn to have a label printed. In this manner, the dispensing 
operation for up to five jrescripcions can be processed 
simultaneously. However, only one printer is provided so 
each script must wait its turn for printing a label. To reduce 
the chances of error, a new label will not be printed until the 
filled prescription of die previous label has been deposited in 
the chute. Accordingly, the last part of the dispensing 
process firom printing the label to detecting the filled pre- 
scription vial in the chute Is perfmned for only one script at 
a time. 

It will be parent to those sldlled in the art and it is 
contemplated that variations and/cff changes in the embodi- 
ments illustrated and described herein maybe made withcmt 
departure from the present invention. Accordingly, it is 
intended that the foregoing description is illustrative only, 
not limiting, and that the true spirit and scope of the present 
invention will be determined by the appended claims. 

We claim: 

1. An automated presoipCion dispensing system con^s- 
ing a plurality of adjacently arranged pill di^nsers, each 
opmble to count out and dispense pills of a different 
pharmaceutical, con^ter control means to store a plurality 
of prescriptions each specifying a different j^annaceutical 
in pill form and a number of pills, said computer control 
means selecting the pill dispensers dispensing the pharma- 
ceuticals specified in said stored prescriptions and control- 
ling the selected pill dispensers to simultaneously count out 
and dispense pills, said con^wter control means stopping 
each piU dispenser from counting out and disusing pills 
when the nunibcr of pills specified in the cocresponding 
prescr^tion have been counted out and dispensed, a plural- 
ity of upper hoppers, one for each said pill di^nsers, 
positioned to receive pills counted out and dispensed by said 
pill dispensers, a plurality of lower hoppers one for each of 
said upper hoppers, said conputer control means releasing 
puis from an upper hopper into the corresponding lower 
hoppers after the pills of a prescription have been dispensed 
into such upper hopper, said computer means selectively 
pennitting &e release of pills from said lower hoppers into 
prescription containers. 

2. An artide dispensing system conqnising: 

a supply hopper for a plurality of articles to be di^nsed; 
a first buffer chamber having an outlet and an outlet doca*; 
means for counting and advancing articles from the 

supply hoppo- to said first buffer chamber; 
first means for moving said outlet door to release the 

articles from said first buffer chamber in response to a 

first predetermined condition; 
a second buffer chamber for receiving articles from said 

first buffer chamber, said second buffer chamber having 

an outlet and an outlet door; and 
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second means for moving said doot of said second buffer 
chamber to release the articles from said second buffer 
chamber in response to a second predetermined ccmdi- 
tion. 

3. The article dispensing system of claim Z wherein said 
second means will not move the oudet door of said second 
buffer chamber to release the articles from said second buffer 
chamber until after verification by machine reading of a 
bar-coded prescription on a rec^tacle for receiving the 
articles. 

4. The article dispensing system of claim 2, wherein said 
second means comprises means for moving said outlet door 
of said second buffer chamber to release the articles from 
said second buffer chamber in response to the presence of a 
receptacle at an outlet snout. 

5. The artide dispensing system of claim 2, further 
comprising a cabmet having a rear wall, wherein said supply 
hopper is positioned inside said cabinet, said rear wall has an 
opening for providing access to said supply hopper, the 
article dispensing system further comprising a security door 
movably mounted on said rear wall, said security door being 
movable between a first position, in which said security door 
covers said opening, and a second position, in which said 
security door uncovers said opening, and locking means for 
preventing movement of said do<»: from its first position. 

6. The article dispensing system of claim 5, further 
con^irising means for disabling said locking means, so that 
said security door can be moved out of said first position. 

7. The article dispensing system of claim 6. wherein said 
acmating disabling means comprises a bar code reader. 

8. An article dispensing system comprising: 

a plurality of article di^nsing subsystems each induding 

a supply hopper for a plurality of articles to be dispensed; 

a first buffer chamber having an outlet and an outlet door; 

means for counting and advancing articles from the 
supply hopper to said first buffer chamber, 

first means for moving said outlet door to release the 
articles from said first buffer chamber in response to a 
first predetermined condition; 

a second buffer chamber for receiving artides from said 
first buffer chamber, said second buffer chamber having 
an outlet and an outlet door, and 

second means fas moving said door of said second buffer 
chamber to release the artides firom said second buffer 
chamber in response to a second predetermined condi- 
tion. 

9. The article dispensing syston of daim 8, wherein each 
of a {^urality of the article dispensing subsystems contains 
pills different from pills contained by other artide dispens- 
ing subsystems, and the article dispensing system further 
comprises means for actuating the article counting and 
advancing means of one of the subsystems in re^nse to a 
prescrq>tion, means for jninting a corresponding bar-coded 
prescr^on label, and means i<x indicating the location of 
a container suitable to hold ttie prescription. 

10. The artide dispensing system of daim 9, further 
comprising machine means for reading the bar-coded labd 
and wherein said second means will not move the door of 
said second buffer chamber to release the pills until after 
verification by reading of the bar-coded label by the reading 
means. 

IL The artide dispensing system of claim 10, wherdn 
each of the artide dispensing systems indudes an outlet 
snout through which the pills are dispensed to a receptade, 
and an indicator associated with each snout, the article 
dispensing system further ccooprising means for actuating 
the indicator of the snout through which the pills are to be 
dispensed. 
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12. The article dispensing system of claim 9, wherein said for each of said piU dispensers to caU an opera's attention 
means for printing a bar-coded label coiiQ>rise5 means for to such piU dispenser when such indicatmg means is 
printing a series of bar-coded labels, each label being activated, said computer control means being responsive to 
associated with a jxescription to be filled, the article dis- said stored fH-escdptions to select and activate one of said 
pensing system further comprising means responsive to the $ indicating means. 

presence of a receptacle at the outlet snout through which a 19. An automated prescription dispensing system com- 

cunrent prescription is being filled. prising a plurality of adjacently airanged pill dispensers, 

13. The article dispensing system of claim 8, further operable to count out and dispense pills of a diffcxcnt 
conqMising a cabinet having a rear wall, wherein each of pharmaceutical, computer control means to stOTc a plurality 
said supjriy hoppers is positioned inside said cabinet, said prescriptions each specifying a different pharmaceutical 
rear wall has a plurality of openings, each said opening ^ ^ number of pills, each con^ter control 
provides access to a respective one of said supply hoKJcrs, selecting tiie piU dispensers dispensing the pharma- 
said rear waU also has a plurality of security doors, each said ^^jj^^ specified in said stored mcscriptions and control- 
security door is ^«5<>^f^^ * ^^P^^ lingtheselectedpmdispenscrstosimultaneouslycountout 
opemngs and is movable between j^^^/^P^^^^^^ ^5 and dispense pills, said%omputer control means stopping 
^s1tio:"^S:h^^^^ eadil^dispeC fromSng out and dispensing pills 

aSde <Sini^ when the number of pills specified m the correspondmg 

means for prevenl^g Zv^nt of said secui^ doors from prescription have been counted out ^d <^P«ised, a phind- 

thcir first w)sitions, and means f<x disabling said locking ity of ou^ut hoppers one for each of said piU <^spcnscrs to 

means of one of said security doors in response to the 20 receive the pills counted out and dispensed by said piU 

machine reading of a bar-coded label on a supply container dispensers, output snouts, one connected to each of said 

^^pjjl^ output h<^)pcrs, said con^tcr control means including 

14. The article dispensing system of claim 13, further means to selcctivdy permit the release oi the pills from said 
connmsing an indicator associated with each of said security output hoppers toough the coresponding ou^ut snouts, 
doors and means for actuating one of said indicators in 25 said ou^t snouts being arranged in at least one row and 
response to die machine reading of a bar-coded label on a defining an aisle extending adjacent to and parallel to said 
supply container of pills. row to permit an operate to have case of access to pills 

15. The article dispensing system of claim 10, further dispensed througih said snouts, 
connrisingafirstbankof outlet snouts, each associated with 20. An article dispensing system comjwising aphirahtyof 
one of said article dispensing subsystems, positioned on one 30 adjacently arranged article dispcnsmg subsystems each 
side of said machine means fOT reading the bar-coded label including a suK»ly hopper for a plurality of articles to be 
a second bank of outtet snouts, each associated with one of disused, means for counting out and dispensing articles 
said article dispensing subsystems, positioned on an oppo- from a selected supply hopper, said system including a 
site side of said machine means for reading the label, an cabinet having a rear waU and a front side waU wherem the 
indicatw associated with each bank of outtct snouts, and 35 supply hoppers are positioned inside said cabinet said 
means for actuating the indicator of the bank at which the dispensing subsystems dispensing said articles from said 
pills required by the bar-coded label arc to be dispensed. front side, saidrear wall having a plurality of opemngs, each 

16. An automated prescription dispensing system com- of said openings providing access to a respective one of said 
prising a pluraHty of adjacently arranged pill dispensers, supply hoppers, said rear waU also having a phiraUty of 
each operable to count out and dispense pills <rf a different 40 security docMrs, each of said security doors being associated 
phaimaccutical, computer control means to store a pluraUty with a respective one of said openings and being movable 
a( prescriptions each specifying a different pharmaceutical between a first position in which said security door covers 
in imU form and a number of pills, said conqnitcr control said opening and a second position in which said secunty 
means selecting the pill dispensers dispensing the pharma- door uncovers said opening, Ae article dispensing system 
ccuticals specified in said stored prescriptions and control- 45 further comprising locking means for preventing movement 
ling the selected pill dispensers to simultaneously count out of said seoiity doors from their first positions, and means 
and dispense pills, said cwnputer control means stopping for disabling said locking means of one of said security 
each pill dispenser from counting out and dispensing pills doors in response to the machine reading of a bar coded label 
when tiie number of pills specified in the cMtesponding on the supply container of articles to be dispensed by tiie 
prescription have been counted out and dispensed, and label 50 article dispensing system. 

means to produce prescr^>tion container labels, said com- 21. A pharmaceutical pill dispensing system conqwismg a 
puter control means causing said label means to produce plurality of piU dispensers eadi operable to store a plurality 
prescr^tion labels containing information corresponding to of pills to be dispensed in a siq>ply hoKXX and to count and 
said stored prescr^ons, wherein said label means produces dispense pills from the corresponding supply hoppa. corn- 
said prescription labels one at a time and will not produce a 35 puter control means to select one of said dispensers and to 
prescription label for the next prescription until after pills operate the selected dispensers to count out and dispense a 
specified in a preceding jwescription have been received preselected number of i»lls,, eadi comjMiter control means 
from a piU dispenser into a prescription container: maintaining a hopper quantity fOT each of said dispensers 

17. An automated dispensing system as recited in claim representing the number of pills in tiie hopper of such 
16, wherein a pluraUty oi ouQ>ut hoppers are provided, one 60 dispenser and reducing the hopper quantity of each dis- 
fot each of said pill dispensers to receive the pills counted penser by tiie preselected number counted out by such 
out and dispensed by said lall dispensers, said computer dispenser when the selected dispenser is caused to count out 
control means including means to selectively permit tfie tiie preselected number of piUs, said computer control means 
release of tiic pais from said ou^t hoppers into prescription including means to jffovidc an indication to an operator 
pill containers. 65 when the hopper quantity of one of said dispensers falls 

18. An automated prescription di^nsing system as below a predetermined min i mum , and means to increase ttie 
rcdted in claim 16, wherein signalling means axe provided hopper quantity for each dispenser when pills are added to 
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the supply hof^ of such dispenser by ttie number of pills hoppers which have received pills, and releasing pills from 

added to the supply hopper of a coiresponding pill dispenser. the lower ou^ut hoppers into said vials. 

22. An automated pill dispensing system as recited in 24. A method of dispensing prcscriptioDS s recited in 
claim 21, wherein said means to increase said hopper claim 23 further conqmsing fvinting a label for each of the 
quantity includes a bar code reader to read a bar code on a 3 preso^tions stored in said memjory <^ said computer, said 
bulk supply container of pihs to be added to the supply label containing the presci^on information of the prescrip- 
bopper of a given piU dispenser. ^^^^^ stored in the memory of said computer, applying the 

23. A method of dispensing prescriptions employing a printed labels to prescription vials and filling the labeled 
pluraHty of adjacently arranged pill dispensers operable to ^ ^^c pills counted out and dispensed 
count out and dispense pills and cmploymg a computer to lO . ^^^^ dispensers. 

conttoltheopeia^onof saidtUs^^ ^ of dispensing pcescr^tions as redled in 

of stormg a simply of pills of a different pharmaceutical in « . . . ^. ^ - IT 11.1 1 • 

each said pillZiinsers, storing a pluiaUty of prescriptions the sequence of pnnting a label applymg 

to be filled in a memory of said oomputex, said prcsc^ons to a vial and receiving pills into a labeled viai are 

eadicontainingtheidentificationofaphaimaceuticalpillto 15 earned out fw one prescr^Uon at a tune, 

be dispensed and a prescribed number of pills, iffogramming ^ ^ method of dispensing prescrq)tions as recited in 

said conqjutcr to select the pill dispensers storing the pills ^ wherein the pills are released from the lower 

identified by prescriptions stwed in said computer memory, hoppers into prescription vials one vial at a time, 

and operating the selected dispensers to simultaneous^ 27. A method of dispensing prescriptions as recited in 

count out and dispense the prescribed number of pills in 20 claim 24 further comprising printing a bar code on each 

response to the presoriptioDS st<»ed in said memory, receiv- prescr^oo label representing a prescrq>tion number iden- 

ing the pills counted out by eadi dispenser into a cotre- tifying the cmesponding prescriptioD and verifying the 

sponding upper hopper, releasing the pills from said upper prescription number with a bar code reader before filling the 

hopper into a corresponding lower hopper when the count- labeled vial witii pills, 

ing and dispensing by the corresponding dispenser has been 25 

completed, positioning vials to receive pills from the lower * ♦ * ♦ ♦ 
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